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         ηe = 0.9%
         ηe = 2.5%
b) ITO/MEH-PPV:Methano[60]fullerene Blend/Al
Heeger et al., Science, 1995, 270, 1789.
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OTE: Optically Transparent Electrode
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hν
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(Wide wavelength 400 – 1600 nm; Si-PIN, Ge-APD, InGaAs) 
(Wide time range 10 ns – 100 ms)
(Temperature changes;低温で電子移動は可能か？)




all-trans-retinyl-C60 (atr-C60) causes long time photo-
induced charge-separation (19 µs in benzonitrile)(1)
N
All-trans-retinyl-C60　τRIP=19,000 ns in PhCN　 at RT
(1) Yamazaki,  Araki,
Fujitsuka,  Ito,  




BBA-C60τRIP = 220 ns






Komamine, Fujitsuka,  Ito,
Moriwaki,  Miyata, Ohno, T. 
J. Phys. Chem. A,  2000, 104, 11497.
伊藤研は初のデータ
近赤外ナノ秒過渡吸収（4T-C60 in PhCN at 100 ns after 532-nm laser　irradiation. 
Insert is absorption time profile at 680 nm in the (a) absence and (b) presence of oxygen.
4T-C60 (τIP= 6300 ns)











Figure 1. Molecular structure of nT-C60 dyad.





Fujitsuka, Ito,　Yamashiro, Aso, Otsubo, J. Phys. 






















































































ZnP-C60  Lifetime of 
Charge-Separated State
(τRIP = 700 ns in PhCN at RT)
Fujitsuka, Imahori, Sakata & Ito et 
al., Chemistry Letter 1999, 721
τRIP = 16,000 ns
(in PhCN at RT) 2001




Fujitsuka, Imahori, Sakata & Ito et al., Chemistry Letter 1999, 721
Imahori, Guldi, Ito, Fukuzumi, et al., JACS, 2001, 123, 2607.





















H2P-nT-C60 ( n = 4,8,12  x=1,2,3)Antenna,
Electron-donor Electron-acceptor
オリゴチオフェンの分子ワイヤーとしての役割
[(H2P).+-nT-(C60 ).-]  initial charge-separated state via 1(H2P)*-nT-C60 
[H2P-(nT ).+-(C60 ).-]stable final charge-separated state
〔三大　横綱の揃い踏み）
T. Nakamura, M. Fujitsuka, Y. Araki, O. Ito, J. Ikemoto, K. Takimiya, Y. Aso, and T. Otsubo, 
J. Phys. Chem. B, 108, 10700 (2004)
オリゴチオフェン分子ワイヤーの評価　




















R DA(P-C)  / 10
-10 m
 CS in PhCN





V0 : maximal electronic coupling elemenβ : damping factor.  
Solvent Dependence of Damping Factor
nT acts as a better molecular wire in polar solvent than
that in less polar solvent, o-DCB.
kCS(P*-C)
kCS(P*-C
β = 0.03 Å-1 in PhCN
β = 0.11 Å-1 in o-DCB
中村君
極性溶媒中で電子は遠くまで飛ぶ
T. Nakamura, M. Fujitsuka, Y. Araki, O. Ito, J. Ikemoto, K. Takimiya, Y. Aso, and T. Otsubo, 











































































T. Nakamura, M. Fujitsuka, Y. Araki, O. Ito, J. Ikemoto, K. Takimiya,  Y. Aso, 
























































































































































El-Khouly, Rogers, Zandler, Suresh,
Fujitsuka, Ito, and F. D’Souza




τRIP = 10 ns in DCB
C60・- -Nc・+
（近赤外フェムト秒ーピコ秒過渡吸収）


































































τRIP = 30 ns 
in toluene
Reasons of Py-effect















































































O. Ito et al, JPC B, 2002, 106, 4952.













STM image of C60 Array on ZnOEP-modified Au(111) 
in 0.1 M HClO4
STM Image of C60 on ZnOEP (Au(111))
0.85 V vs. RHE





Photoinduced Process in Polymers
（ポリカルバゾールーＣ６０　共重合（伊藤研合成）
PVCz-C60 (3%)
two kinds of C60 















n =1 and 11











Midorikawa, Araki, Fujitsuka, Ito, J. Nanosci. Nanotechnol. 2007, 7, 1419–1426.

























Figure 14.  Transient absorption spectra observed by 532 nm-laser irradiation of

















Figure 15. Time profile  at 1000 nm.
C60.-
(short charge-separation)
Midorikawa, Araki, Fujitsuka, Ito, J. Nanosci. Nanotechnol. 2007, 7, 1419–1426.
Kinetic Model of PVCz-C60 (1%) to explain
1) long lifetimes of the charge separation states.
2) Hole migration.
3) Contribution of 3C60*.
kCS : Rate constant of CS via 1C60*
kCST : Rate constant of CS via 3C60*
kCR : Rate constant for CR to ground state.
kCRT : Rate constant of CR to 3C60*.
kd : Rate constant for hole-migration between
Cz moieties.
kisc : Rate constant for ISC (1C60* -> 3C60*).
Schematic model of PVCz-C60 (1%) system.
532 nm
N






































































































Zn Porphyrin and C60 fixed spatially by
Rotaxane Structure















A. S. D. Sandanayaka, N. Watanabe, K. Ikeshita, Y. Araki, N. Kihara, Y. Furusho, O.Ito, T. Takata, J. 






























































1020 nm 1020 nm




S. D. Sandanayaka, N. Watanabe, K. Ikeshita, Y. Araki, N. Kihara, Y. Furusho, O.Ito, T. Takata
































τCR = 180 ns (via 1ZnP*) τCR = 230 ns (via 1ZnP*) at R.T.
τCR = 990 ns (via 3ZnP*)
S. D. Sandanayaka, N. Watanabe, K. Ikeshita, Y. Araki, N. Kihara, Y. Furusho, O.Ito, T. Takata, T.
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 I  II  III
 IV
532-nmレーザー光照射による定常吸収の変化in Ar-saturated D2O; 
SWCNT;C60(G1.5-COO−) (II) MV2+ (2.0 mM) and BNAH (2.0 mM),   
(I) SWCNT;C60(G1.5-COO−)
(III) MV2+ (2.0 mM) and BNAH (2.0 mM)


































































































































































































D’Souza, Atula, Araki, Ito et al,























































Photochemistry of Carbon Materials
(Carbon Nanohon　(角笛))
Nikos, Atula, Yudasaka, Iijima, Ito, 









































































































W avelength / nm
CNTT




Sandanayaka, Orisaka, Kyotani, Ito, 































































































λ / 4 plate を45度
傾ける 横偏向
































































































































































































































 (1S,2S)-(+)-1,2-diaminocyclohexane 150 µM
          Zinc porphyrin dimer 50 µM


















 (1R,2R)-(-)-1,2-diaminocyclohexane 150 µM
          Zinc porphyrin dimer 50 µM











 (1S,2S)-(+)-1,2-diaminocyclohexane 150 µM
          Zinc porphyrin dimer 50 µM











 (1R,2R)-(-)-1,2-diaminocyclohexane 150 µM
          Zinc porphyrin dimer 50 µM







































































































C60 + Alkali metal
Taniguchi(NEC, Tohoku
Univ.)
(K, Rb)  Tc = 34 K
C60 +polythiophene
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J. Phys. Chem. B (+JPC) 31 4.033 125.0
J. Phys. Chem. A 53 2.898 153.6
J. Org. Chem. 17 　　　3.607 61.32
Org. Lett. 5 4.367 21.84
Inorg. Chem. 5 3.851 19.25
Langmuir 6 　　3.705 22.23
　　　Other 15 >3
イギリス王立化学会
Chem. Commun. 10 4.426 44.26
　　J.C.S. et al 35 >3.5
日本化学会
BCSJ, CL 50 >1.7
その他
Angew. Chem. Int. Ed. 7 9.596 67.17
Chem. Eup J 5 4.907 24.53
今後の人生設計(考慮中)
とりあえづ、脱メタボ
（追加）電報ありがとうございます
（追加）家族にも感謝
Goethe (1749-1832)
もっと光を!
Goethe’s Color RingP.
PET は地球を救う
ご清聴に感謝！　共同研究者感謝！
